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Abstract

Accredited sensory certification is increasingly central to the credibility of EU Geographical
Indications (GIs), particularly for wine, where typicity and regional identity compli-cate
harmonization. In the absence of shared descriptors, reference standards, and decision
rules, sensory control may produce inconsistent conformity outcomes across certification
bodies. This study examines the main drivers and limitations of sensory harmonization in
GI wine certification, with particular focus on Portugal’s mandatory batch-level sensory
approval system. Using a structured narrative review and comparative analysis, it inte-
grates sensory science literature with the EU regulatory framework requiring verifiable
organoleptic characteristics in product specifications. National approaches from Portugal,
Croatia, France, Germany, Greece, Italy, Romania and Spain are compared, alongside the
harmonized IOC Panel Test model for virgin olive oil. Accreditation is analyzed through
International Organization for Standardization standards ISO/IEC 17025 and ISO/IEC
17065, as well as EA guidance. Results show increasing convergence toward formal sensory
certification but persistent divergence in how typicity is operationalized and translated into
conformity decisions. The study proposes a conceptual framework in which harmonization
focuses on evidential conditions rather than uniform sensory identities.

Keywords: typicity; conformity assessment; accreditation; geographical indications; panel
competence; decision rules

1. Introduction
1.1. Drivers of Harmonization in GI Sensory Certification

Accredited sensory certification is increasingly central to the credibility of European
Union (EU) Geographical Indications (GI). However, harmonization remains incomplete,
especially for wine, where typicity and regional identity make standardization technically
and culturally complex.

Over the past decade, efforts to formalize sensory certification have intensified, yet
remain methodologically inconsistent across jurisdictions. For example, researchers in
Spain developed a formal sensory panel method for the Protected Designation of Origin
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(PDO) Idiazabal cheese, in which trained experts score multiple attributes on a scale that
reflects how closely they match the established quality standard for that PDO [1]. Assessors
use reference standards during training to determine expected characteristics and known
defects, ensuring consistent evaluation of typicity. Similar efforts have extended to wines
and other foods: the Rioja Alavesa region developed a standardized testing method for
its young red wines (accredited in 2008) [2], and the Alicante PDO trained and validated
a tasting panel in 2015 [3]. More recently, the Galiza region in Spain developed a unified
method for the five Galician wine PDOs [4,5]. These cases illustrate a broader trend toward
harmonized sensory evaluation in GI product certification.

A central unresolved issue in PDO certification is the difficulty of reliably assessing
sensory compliance, largely due to the lack of universally accepted evaluation methods [6,7].
Although some solutions have been proposed for panel preparation and sensory certification in
Portugal and Greece [8,9], these are not easily transferable to other contexts. Pérez-Elortondo,
Symoneaux, Etaio, Coulon-Leroy, Maître and Zannoni [6] identified significant inconsisten-
cies in Spain, France, and Italy, which together account for nearly 70% of European Union
PDO registrations.

Assessing typicity alongside minimum sensory conformity plays a central role in gov-
erning PDO wine systems under the European Union (EU) geographical indications regime.
Despite being a formal requirement in the regulatory framework, sensory control still lacks
a harmonized European methodology for consistently translating product specifications
into reproducible conformity assessment decisions.

This limitation is particularly evident in the Portuguese context, where mandatory
sensory evaluation forms an integral part of the certification process, as established under
the current legal framework [10], and is implemented by regional certification bodies (CVR)
and public institutes (IP). However, the absence of standardized and validated organoleptic
methodologies introduces challenges in ensuring decision reproducibility, metrological
traceability, and inter-panel comparability.

These challenges are particularly significant when sensory evaluation is conducted
within accredited conformity assessment systems, raising questions regarding compliance
with international standards such as ISO/IEC 17025 and ISO/IEC 17065, as well as the
requirements set by the European co-operation for Accreditation framework for impartiality,
consistency, and technical competence [11–13].

1.2. Typicity and the Role of Reference Groups

The annual verification of compliance or certification for PDO wines aims to confirm
both the absence of faults and the wine’s “typicity” [14]. Typicity represents the extent to
which a wine reflects the characteristic sensory profile associated with its designation of
origin, as collectively recognized by a panel of knowledgeable assessors. These characteris-
tics encompass technical, cultural, social, and, in particular, sensory elements, collectively
referred to as sensory “typicity” [15,16]. “Typicality” represents the degree to which a prod-
uct exemplifies its category. Wines within a given PDO are not identical but are expected
to share common sensory traits. Typicality may be evaluated by comparing how closely a
given sample aligns, in sensory terms, with an agreed reference profile or conceptual pro-
totype. Identifying relevant sensory characteristics and developing appropriate methods
for wine typicity must rely on consensus within a qualified human reference group with
expertise in sensory analysis and a clear understanding of the prototype wine [17].

PDO products exhibit unique attributes influenced by multiple factors, with sensory
qualities being particularly significant for differentiation. However, the specific sensory
markers distinguishing individual PDOs are often poorly defined. This ambiguity leads to
vague sensory certification criteria and reliance on generic evaluation frameworks rather
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than region-specific standards [8]. One way to improve reliability, as proposed by Alpeza
et al. [18], is to use internal panels composed of permanent, professionally trained assessors.

1.3. Typicity, Origin, and the Accreditation Challenge

Regional typicity lies at the heart of Protected Designation of Origin (PDO)/Protected
Geographic Indication (PGI) wine certification. Within geographical indication systems,
wines are expected not only to be free from sensory defects but also to express characteristics
considered representative of their origin [14–17]. However, translating this concept into
reproducible conformity assessment remains challenging.

Typicity is frequently associated with terroir, encompassing the combined influence
of environmental conditions, grape variety, viticultural practices, and winemaking tradi-
tions [19–21]. Although numerous studies have demonstrated that wines from different
regions can exhibit distinct chemical and sensory characteristics, identifying universally
valid sensory markers remains difficult [19,22]. Even experienced wine professionals do not
consistently recognize regional origin solely through sensory evaluation, and the degree to
which typicity can be objectively assessed remains debated [20,23–26].

These challenges are compounded by the dual role of geographical indications. On one
hand, PDO and PGI schemes operate as scientific claims that certain sensory characteristics
are linked to origin [19,20]. On the other hand, they function as institutional mechanisms
that provide consumers with confidence regarding authenticity and provenance [27–29].
Product origin frequently influences perceived quality and purchasing decisions, even
when sensory superiority has not been independently demonstrated [20,27–29]. As a result,
sensory conformity occupies an intermediate position between scientific evidence and
consumer trust.

From a governance perspective, certification systems do not attempt to guarantee
identical sensory characteristics across all wines produced within a given designation.
Natural variability resulting from climatic conditions, vineyard management, disease
pressure, and winemaking practices makes complete uniformity neither realistic nor de-
sirable [19–21]. Instead, certification seeks to verify that wines meet minimum quality
requirements and remain broadly consistent with the sensory expectations associated with
their geographical indication.

This context places particular importance on accreditation and assessor competence.
Because sensory decisions directly influence certification outcomes, confidence in those
decisions depends not only on the expertise of panel members but also on the existence
of documented methodologies, traceable procedures, performance monitoring, and trans-
parent decision rules [11,13,30]. Consequently, the challenge facing PDO/PGI wine certifi-
cation is not merely the recognition of typicity itself, but the development of sufficiently
robust systems to assess and document typicity in a manner that is technically defensible,
reproducible, and compatible with modern accreditation frameworks.

1.4. Objectives of the Review

Despite the growing importance of sensory evaluation within PDO/PGI wine cer-
tification systems, substantial differences remain in how sensory conformity is defined,
assessed, documented, and translated into certification decisions across Europe. These
differences raise questions regarding comparability, transparency, and alignment with
accreditation requirements.

This review aims to (i) compare sensory certification practices across selected European
wine-producing countries; (ii) analyze the interaction between sensory evaluation and
accreditation frameworks, particularly ISO/IEC 17025, ISO/IEC 17065, and EA guidance;
(iii) identify the principal barriers to methodological harmonization; and (iv) propose an
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operational framework for harmonized sensory certification that preserves regional typicity
while improving the reliability, traceability, and defensibility of conformity decisions.

2. Methodological Approach
This study was conducted as a structured narrative review combined with a compara-

tive analysis of regulatory, accreditation, and sensory certification frameworks applicable to
PDO/PGI wines. The objective was not to perform a systematic review of all available litera-
ture, but rather to integrate scientific, regulatory, accreditation, and institutional perspectives
relevant to sensory conformity assessment within geographical indication systems.

The review incorporated four complementary categories of sources: (i) peer-reviewed
scientific literature addressing wine sensory evaluation, typicity, terroir, and panel perfor-
mance; (ii) scientific and technical references concerning sensory methodology, assessor
competence, and sensory quality assurance; (iii) regulatory and accreditation documents;
and (iv) official institutional documentation describing national PDO/PGI wine certifica-
tion systems.

Scientific literature was identified through targeted searches in Scopus, Web of Science,
and Google Scholar, complemented by citation tracking and examination of key reference
works widely recognized in the fields of wine sensory science, typicity assessment, and
sensory certification. Search terms included combinations of “PDO”, “PGI”, “Geographical
Indications”, “wine certification”, “sensory evaluation”, “typicity”, “sensory panel”, “confor-
mity assessment”, “accreditation”, and related terms. Particular consideration was given to
publications addressing typicity, geographical indications, sensory conformity assessment,
panel performance, accreditation, and methodological harmonization. The review primarily
considered documents published between 2000 and 2025, although earlier references were
retained when considered historically relevant or foundational to the development of wine sen-
sory science and conformity assessment. Foundational references included widely recognized
works by Jackson, Lawless and Heymann, Schlich, and other authors whose contributions
have significantly influenced contemporary approaches to wine sensory evaluation, sensory
methodology, panel management, and conformity assessment.

Regulatory and accreditation sources were obtained from EUR-Lex, the European
co-operation for Accreditation (EA), the International Organization of Vine and Wine
(OIV), ISO standards, national accreditation bodies, certification authorities, and official
governmental sources. The analysis focused particularly on documents relevant to the
implementation of sensory evaluation within accredited conformity assessment systems,
including Regulation (EU) 2024/1143, ISO/IEC 17025, ISO/IEC 17065, and associated EA
guidance documents.

Countries were selected using purposive criteria that combined wine-sector relevance,
availability of regulatory and methodological documentation, and the presence of sensory
certification systems offering useful perspectives on accreditation and harmonization
challenges. Portugal was examined in greater detail because it is one of the few European
systems that require mandatory batch-level sensory approval prior to market release.
Romania was also included because of its relevance within the European wine sector and
the existence of a formal PDO/PGI certification framework, although the availability of
methodological documentation was more limited than for Portugal, Spain, Italy, or Croatia.
The selected countries were not intended to represent all European PDO/PGI certification
systems, but rather to illustrate a range of institutional, methodological, and accreditation
approaches relevant to the objectives of the review.

Given the regulatory and applied nature of the topic, normative, accreditation, and
institutional documents were considered primary sources of evidence alongside peer-
reviewed scientific literature. The purpose of the review was not to provide an exhaustive
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inventory of all national certification systems, but rather to identify common challenges,
methodological differences, emerging harmonization initiatives, and opportunities for
future convergence within European PDO/PGI wine sensory certification.

3. EU Regulatory Framework and Accreditation Architecture
3.1. Regulatory Evolution and Current Legal Framework

To understand these challenges, it is necessary to examine the regulatory and accredi-
tation architecture that underpins sensory certification in the EU.

Regulation (EU) No 1151/2012 [31], frequently cited in earlier literature on PDO
sensory control, has been repealed and replaced by Regulation (EU) 2024/1143 [32], which
now governs the definition, verification, and control of product specifications within the
EU quality schemes framework.

The regulatory foundations of PDO/PGI wine sensory certification have evolved
considerably over the past decades. Table 1 summarizes the principal EU legislative
instruments that have shaped this evolution and influenced current conformity assessment
requirements.

Table 1. Evolution of the EU Regulatory Framework Relevant to PDO/PGI Wine Certification.

Year Legal Act Status Main Contribution

2009 Regulation (EC) No 607/2009 Partially applicable
(legacy)

Introduced the requirement for organoleptic
examination of wines.

2013 Regulation (EU) No 1308/2013 In force
Established the Common Market

Organization (CMO) and legal basis for
PDO/PGI wines.

2019 Commission Delegated
Regulation (EU) 2019/33 In force Detailed PDO/PGI provisions, labeling rules

and traditional terms.

2019 Commission Implementing
Regulation (EU) 2019/34 In force Defined oenological practices, analytical

methods and official controls.

2024 Regulation (EU) 2024/1143 In force Current framework for EU quality schemes
and PDO/PGI conformity verification.

This regulatory evolution reveals a progressive strengthening of traceability, product
specification requirements, and conformity assessment mechanisms within the European
GI framework, providing a stronger foundation for accreditation-based sensory certifica-
tion systems.

Despite this structured framework, its practical implementation in sensory evaluation
remains uneven across Member States.

At the scheme level, Regulation (EU) 1308/2013 establishes the common market orga-
nization for wine and provides the legal basis for EU wine PDO/PGI protection, including
the requirement to submit technical specifications that contain sensory descriptions [33].
These specifications are the cornerstone of conformity assessment because they define the
identity of the GI wine and the conditions under which the designation may be used. How-
ever, sensory descriptions are typically concise and qualitative, creating an implementation
gap: certification bodies must translate narrative descriptors into operational decision
criteria without oversimplifying typicity [4,5]. Although the regulation provides the legal
foundation for PDO/PGI wines, it leaves considerable discretion regarding how sensory
conformity is assessed and documented in practice.

Regulation (EU) 2024/1143 reinforces this approach by requiring product specifica-
tions to define key product attributes clearly and to ensure that these can be effectively
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verified through appropriate control procedures [32]. Article 49 stipulates that the prod-
uct specification must include at least “a description of the product, including (. . .) the
main physical, chemical, microbiological or organoleptic characteristics of the product”.
In regulatory terms, verifiability does not imply reducing typicity to a single score; rather,
it requires that the method used to reach a conformity decision be documented, justified,
and applied consistently. Consequently, accreditation is a key mechanism for demonstrat-
ing that sensory conformity assessments are conducted consistently, transparently, and
technically defensibly.

3.2. Accreditation Logic and Panel Competence Requirements

The requirement for organoleptic examination of wines, historically set out in Regulation
(EC) No 607/2009 [34], is now embedded within the broader regulatory framework established
by Regulation (EU) No 1308/2013 [33] and its implementing acts, and complemented by the
quality schemes provisions of Regulation (EU) 2024/1143 [32]. Although Regulation (EC) No
607/2009 historically required an organoleptic examination of wines, its provisions remain
generic and have been functionally absorbed into subsequent legislation, leaving the content
and operationalization of sensory control largely unspecified at the EU level.

Recent guidance from the European co-operation for Accreditation further strengthens
operational implementation. EA-3/02 M:2026 provides mandatory policy requirements for
national accreditation bodies when accrediting certification bodies that certify Protected
Designation of Origin (PDO), Protected Geographical Indication (PGI), and Traditional
Specialty Guaranteed (TSG) products under EN ISO/IEC 17065 [12], explicitly linking GI
certification to Regulation (EU) 2024/1143.

ISO/IEC 17065 defines competence, impartiality, and process requirements for certifi-
cation bodies issuing conformity decisions for PDO/PGI products, and requires that all
testing activities be demonstrably competent and traceable [12]. ISO/IEC 17025 outlines
the general criteria laboratories must meet to demonstrate technical competence, including
the reliability of testing procedures and the validity of results, while EA-4/09 G:2022 opera-
tionalizes these principles for sensory testing by specifying how panel competence, training,
monitoring, and method control must be evidenced in accredited sensory activities [11,13].

Within the ISO/IEC 17025 framework, tasting panels can be understood as analytical
instruments that generate measurement data. Consequently, competence cannot be treated
as a one-off qualification. It must be maintained over time through performance monitoring,
method validation, and evidence-based quality control [11,13]. Outcomes in sensory testing
depend directly on the evaluations provided by panel members; therefore, investigating panel
performance is essential to obtain robust results. The starting point of any assessor evaluation
is the selection of a method aligned with the objective (general aptitude or product-specific
competencies) [35]. This perspective reinforces the need to treat panel performance as a
measurable and continuously controlled component of the certification process.

For wine-related product analysis, the International Organization of Vine and Wine
(OIV) is the international body responsible for defining official methods for relevant param-
eters and, therefore, for methods subject to accreditation under ISO/IEC 17025 [11]. The
primary reference for applying ISO/IEC 17025 criteria to PDO food products, and more
broadly to food and non-food products in sensory laboratories, is the European guideline
EA 4/09 [13]. This guideline is not an official standard; it serves as an informative resource
and lacks detailed sensory-specific guidance (terminology, reference standards, criteria for
panel training and performance). Additionally, responsibilities for determining whether a
product meets sensory requirements are not clearly defined, and inspection bodies often
lack explicit criteria for assessing outcomes [6].
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Table 2 highlights the principal accreditation instruments that support the implemen-
tation of PDO/PGI sensory certification. Together, these documents define the competence
requirements applicable to laboratories, certification bodies, and sensory panels involved
in conformity assessment.

Table 2. Accreditation Framework Supporting PDO/PGI Sensory Certification.

Reference Scope Relevance for Sensory Certification

ISO/IEC 17025:2017 [11] Testing laboratories Establishes competence requirements for sensory
laboratories and panel management.

ISO/IEC 17065:2012 [12] Certification bodies Defines competence, impartiality, and consistency
requirements for certification bodies.

EA-4/09 G:2022 [13] Sensory testing guidance Provides guidance for applying ISO/IEC 17025 [11] to
sensory activities.

EA-3/02 M:2026 [36] Accreditation policy Establishes accreditation requirements for GI certification
bodies under Regulation (EU) 2024/1143 [32].

3.3. Key Regulatory Instruments and Their Operational Implications

Sensory certification is influenced by a complex system of overlapping legal and
accreditation frameworks and operates through a sequential logic: (i) EU law defines
the GI scheme and the minimum contents of product specifications; (ii) national bodies
implement official control and certification; and (iii) accreditation standards ensure that
conformity assessment is performed competently, consistently, and transparently. Although
this architecture is formally coherent, its practical translation into sensory decision-making
remains uneven and is a major driver of cross-country heterogeneity [6,7].

In practice, the legal and accreditation architecture can only function if it is translated
into operational decision procedures. This includes defining who performs the evaluation,
how evidence is recorded, and how conformity decisions are justified. This translation
is where tensions emerge, especially for expert panels whose role is to recognize overall
typicity rather than to produce laboratory-style measurements. Rather than attempting to
unify sensory identity across regions, harmonization efforts should focus on aligning the
conditions under which sensory evidence is generated and evaluated.

These regulatory requirements create a practical translation problem. Qualitative
specification language must be converted into operational descriptors and decision rules
that support transparent conformity decisions while still respecting regional diversity [6,21].

The interaction between regulatory obligations, accreditation requirements, and oper-
ational sensory control practices is summarized in Table 3.

Table 3. Key EU regulations and international standards shaping the sensory certification of
PDO/PGI wines.

Topic Regulation/Standard Scope What It Regulates in
Practice Impact on the Producer

Wine Market
Organization

Regulation (EU) No
1308/2013 [33] Mandatory

Wine categories,
oenological practices,

production, marketing,
and basic labeling

Defines what wine is,
how it may be produced,

and how it may be
placed on the market
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Table 3. Cont.

Topic Regulation/Standard Scope What It Regulates in
Practice Impact on the Producer

Quality schemes
(PDO/PGI)

Regulation (EU)
2024/1143 [32] Mandatory

Registration, protection,
control, and certification

of PDOs/PGIs

Provides the legal
framework for
origin-based

certification (replacing
Reg. 1151/2012) [31]

Complementary acts
(wine sector)

Commission
Delegated

Regulation (EU)
2019/33 [37]

Mandatory
Technical rules on

PDO/PGI, labeling, and
traditional terms

Applies insofar as
compatible with
Regulation (EU)
2024/1143 [32]

Oenological practices
and analytical

methods

Commission
Implementing

Regulation (EU)
2019/34 [38]

Mandatory
Authorized substances,
analytical methods, and

controls

Defines how wine is
analyzed and officially

controlled

Food safety—general
principles

Regulation (EC) No
178/2002 [39] Mandatory

Traceability is the
responsibility of the

food business operator.

The producer is legally
responsible for the wine

Hygiene and
HACCP

Regulation (EC) No
852/2004 [40] Mandatory Food hygiene

requirements

Requires Hazard
Analysis and Critical

Control Points (HACCP)
implementation at the

winery level

Consumer
information

Regulation (EU) No
1169/2011 [41] Mandatory Labeling, allergens,

nutritional information
Direct impact on wine

labeling

Product certification ISO/IEC 17065 [12]
Indirect (via
certification

bodies)

Requirements for
product certification

bodies

PDO/PGI control
bodies operate under

this standard

Laboratory testing ISO/IEC 17025 [11] Indirect (via
laboratories)

Competence of testing
laboratories

Analyses must be
carried out by

accredited laboratories

Sensory evaluation PDO/PGI product
specification

Mandatory
(for PDO/PGI

wines)

Sensory profile and
conformity criteria

Official sensory
assessment determines

certification

Quality management ISO 9001 [42] Voluntary Quality management
system

Strengthens internal
organization and
process control

Food safety
management

ISO 22000 [43]/FSSC
22000 [44] Voluntary Integrated food safety

management
Particularly relevant for
export-oriented wineries

3.4. Methodological Harmonization, Descriptor Selection, and Panel Competence

A major barrier to harmonization in PDO/PGI wine certification is the lack of robust,
widely accepted methodologies for sensory evaluation. Unlike sectors such as virgin olive
oil, where internationally harmonized sensory methods already exist [45,46], wine certifica-
tion continues to rely on heterogeneous practices that vary among countries, certification
bodies, and product categories [6,21].

From an accreditation perspective, harmonization requires more than adopting com-
mon scorecards. It involves defining appropriate descriptors, establishing reference stan-
dards, selecting and training assessors, validating methods, and implementing continu-
ous performance monitoring [11,47,48]. Harmonizing descriptor definitions and sensory
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references is particularly important because product specifications frequently describe
organoleptic characteristics in qualitative terms that must subsequently be translated into
operational assessment criteria [32,47,48].

The development of reliable sensory methodologies remains a priority for both certifi-
cation bodies and accreditation authorities [49–51]. Once a method has been established,
organizations generally follow a structured sequence involving assessor selection, basic
and product-specific training, qualification, method validation, and routine quality control.
Accreditation according to ISO/IEC 17025 is only feasible when methods demonstrate
acceptable levels of repeatability, reproducibility, and discrimination [11].

Numerous standards and guidelines address assessor selection and training [52–61],
while several studies have proposed quantitative indicators for monitoring panel perfor-
mance [62–69]. Nevertheless, practical guidance tailored to specific PDO food products
and wines remains limited [1,70], leading many organizations to develop internal proce-
dures. This situation contributes to variability in how sensory conformity is evaluated
and documented.

A further challenge concerns the relationship between product specifications and sen-
sory assessment tools. Accreditation bodies have observed that scorecards do not always
adequately reflect the sensory attributes described in approved product specifications, de-
spite the regulatory requirement that such characteristics be verifiable [6,32]. Consequently,
the selection of descriptors and decision criteria becomes a critical methodological step.
Questions remain regarding which attributes should be included, how they should be
evaluated, and how sensory evidence should be translated into conformity decisions [6,71].

Panel competence represents another key element in this process. Reliable sensory
evaluation depends on assessors who demonstrate sensory acuity, consistency, and sus-
tained engagement over time [72–74]. Selection criteria vary according to panel type, but
effective systems generally combine recruitment, training, qualification, monitoring, and
periodic requalification. Human variability, together with environmental and psychological
influences, reinforces the importance of standardized procedures and controlled testing
conditions [72–77].

Ultimately, harmonization requires balancing standardization and flexibility. Exces-
sively rigid methodologies may fail to accommodate the diversity of wine styles and
regional traditions, whereas excessive flexibility undermines comparability and accredita-
tion objectives. The challenge, therefore, lies not in imposing a single sensory model but in
establishing common methodological principles that support transparent, reproducible,
and scientifically defensible conformity decisions across PDO/PGI certification systems.

3.5. Harmonization Lessons from Olive Oil and Trans-Sector Comparisons

Internationally harmonized quantitative descriptive methods exist for products such
as virgin olive oil, whereas no comparable harmonized sensory methodology currently
exists for wine PDO products, resulting in diverse practices across Europe [6,21].

To comply with European regulations and verify whether wines meet the expected
sensory characteristics, descriptive analysis is considered essential. However, both ac-
credited laboratories and PDO Regulatory Council tasting panels often apply their own
procedures, which may differ substantially, resulting in a lack of a consensual, standardized
approach. This reinforces the need to harmonize methodology, technical criteria, reference
standards, and attribute-specific lexicons [6,15,47]. More recently, generic guidelines for the
sensory analysis of PDO food products have been proposed, emphasizing, as a preliminary
step, the description of the sensory characteristics to be assessed and the use of appropriate
terminology [48].
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Analytical methods for the physicochemical and organoleptic evaluation of olive oils
are detailed in the updated Regulation (EEC) No. 2568/91 [78,79]. Attribute intensity
is assessed by trained tasting panels under controlled conditions, and the IOC ‘Panel
Test’ is the official classification method, using 8–10 tasters collectively as a multisensory
analytical instrument [46]. Although statistically robust, reproducibility across panels
remains challenging due to inter-individual subjectivity [80]. A comparable model is used
in wine sensory evaluation (particularly in GI-related quality control and certification)
where expert panels assess defined sensory attributes under standardized conditions, but
panel-to-panel variability remains a key limitation [9,75,81].

The experience of sensory certification for virgin olive oil provides a concrete bench-
mark for understanding how methodological harmonization can be achieved in practice.
Although some EU Member States have suggested removing organoleptic assessment from
the standard set of analyses for Virgin Olive Oil (VOO), the report recommends its contin-
uation with improvements. It proposes two key measures: (1) development of reference
samples for training tasters, and (2) organization of regular cross-national tasting sessions.
These suggestions align with researchers who advocate the use of certified reference mate-
rials as an effective means of harmonizing inter- and intra-panel assessments, leading to
more consistent and reliable results [78,82–84].

3.6. The Portuguese Context: Institutions, Practice, and Gaps

These structural tensions become particularly evident when examined within specific
national systems. Portugal is used as an illustrative case to examine how institutional
arrangements and methodological choices interact within the EU regulatory framework
for sensory certification. In practice, this interaction depends on translating legal product
specifications into operational procedures. It also requires ensuring panel competence and
maintaining transparent, defensible decision records that can withstand both administrative
scrutiny and market contestation.

3.7. Institutional Responsibilities and Regulatory Anchoring

In Portugal, all wines undergo sensory evaluation as part of the certification process,
which is supported by a structured accreditation framework. Sensory laboratories are
accredited by the Portuguese National Accreditation Body (IPAC) under ISO/IEC 17025,
while certification bodies responsible for PDO control operate in compliance with ISO/IEC
17065, as required by Regulation (EU) 1308/2013 [11,12,33]. Although accreditation may
apply to selected methods, good laboratory practices are expected across all sensory ac-
tivities, relying on validated methods and qualified expert panels to assess quality and
typicity [7,21]. Panel training and qualification, conducted in accordance with ISO 8586 and
EA-4/09 G:2022 [13], are prerequisites for systematic evaluation and must be supported by
continuous performance monitoring to ensure individual and panel reliability [13,58,85].

The wine control and certification bodies in Portugal (11 Regional Wine Commissions
(CVRs) and 3 Public Institutes (IPs)) correspond to the 30 PDOs. They are accredited by the
national accreditation body, Instituto Português de Acreditação (IPAC), in accordance with
ISO/IEC 17065:2012. The former CVR Açores has been reconstituted as the Instituto da
Vinha e do Vinho dos Açores, IPRA [86]. These accreditations were obtained between 2016
and 2019, and all remain valid [87].

Regional Wine Commissions (CVRs), public institutions, and other bodies responsible
for wine certification play a central role in regulating and promoting the quality of wines
produced in Portugal. Sensory evaluation is a key pillar of this system, with trained
assessors and expert panels classifying wines by appearance, aroma, and taste. However,
ensuring the consistency and reliability of sensory decisions requires effective control
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and monitoring mechanisms, which remain uneven across Portuguese institutions due to
persistent methodological and criteria-related heterogeneity.

3.8. Conformity Control Bodies and the “Panel-as-Laboratory” Debate

In Portugal, official control of the conformity of PDO/PGI products to technical speci-
fications is carried out by delegated bodies, such as the Regional Wine Commissions (CVRs)
and Public Institutes. Their primary function is to certify the wines of the region under their
jurisdiction. Control of sensory characteristics (and physico-chemical properties) is part of
official control. In Spain, conformity control can be carried out directly by the competent au-
thority, by delegated bodies, or by independent private bodies (the latter is not authorized
in Portugal). In most Spanish PDOs/PGIs, control is carried out by regulatory councils
(RCs), which are delegated bodies. Regulation (EU) 2019/34 [38] stipulates that these
organizations must be accredited in accordance with ISO/IEC 17065:2012 [12]. ISO/IEC
17065:2012 [12] states that when a certification body carries out assessment activities, it
shall comply with applicable international standards and scheme documents; for testing, it
must fulfill the applicable requirements of ISO/IEC 17025:2017 [11].

To verify organoleptic suitability, Portuguese regulatory councils have tasting panels
whose members may be internal, external, or mixed, with varied qualifications. These
panels are composed primarily of recognized professionals in the sector, mainly in enol-
ogy and wine production, with extensive knowledge of wines from the corresponding
PDO. However, Fernández-González et al. [4] argue that the organoleptic tests carried out
by these tasting panels cannot strictly be considered laboratory tests, as their objective
is not descriptive, quantitative analysis, but rather to verify whether the wine meets the
organoleptic characteristics of the PDO and to ensure the absence of defects. This constitutes
a mechanism for control, monitoring, and assurance, based on collective judgments and
professional experience. The author further notes that this assurance mechanism is widely
accepted, and its necessity is not in question. However, regulatory uncertainty remains
regarding the requirements applicable to tasting panels under ISO/IEC 17065:2012 [12]. In
practice, ISO/IEC 17025 [11] is not fully applicable to sensory panels, while no alternative
standardized methodology exists for the organoleptic evaluation of PDO/PGI wines. This
situation points to a structural misalignment between accreditation frameworks and the
specific nature of sensory evaluation, particularly for typicity-based judgments. As high-
lighted by Fernández-González et al. [4], there is a clear need to define baseline criteria
and operational rules for assessing organoleptic suitability, an approach already being
formalized in some regional contexts, such as Galicia [88].

The main unresolved issue concerns the verification of organoleptic suitability, par-
ticularly whether tasting panels can legitimately be classified as sensory laboratories and
whether ISO 17025 and EA-4/09 G apply. EA-4/09 G “complements ISO/IEC 17025 and
provides specific guidance for the accreditation of sensory analysis laboratories” [13]. The
Spanish National Accreditation Body (ENAC) guide G-ENAC-02 provides an aligned inter-
pretation [89]. Within this framework, Regulatory Council (RC) tasting panels are expected
to comply with several ISO/IEC 17025-derived requirements; however, some concerns
have been raised that laboratory-style, attribute-by-attribute methods may undermine
holistic recognition of typicity and underuse tasters’ expertise and sensory memory [5].

3.9. Portuguese Certification Structure and Outcomes at the Batch Level

In practice, organoleptic assessment of PDO/PGI wines is carried out through various
operational approaches, reflecting both national regulatory frameworks and PDO-specific
traditions. As a result, methodologies may differ not only across countries but also between
certification schemes within the same country. Sensory panels are generally composed
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of professionals with experience in the wine sector and recognized expertise in regional
wines, whose evaluative capacity is grounded in accumulated practice and familiarity with
PDO-specific sensory profiles.

A wine certification body’s panel conducts several tasting sessions throughout the
year, in which a group of tasters evaluates sets of wine samples using a tasting form (which
may vary by wine type). Assessment is carried out jointly by the group, which reduces
individual deviations. Each certification body establishes acceptance criteria; in Portugal,
this means a minimum tolerable score on the adopted scale. Conformity is based on a
minimum score (usually the mean or median of all tasters), which may derive from the
sum of various attributes, with or without weighting, or from a single quality score.

If a sample does not meet this criterion, typically due to a defect or failure to reach the
minimum for a quality designation (e.g., “Reserva”), the wine is considered non-compliant.
The consequences depend on each PDO/PGI, the timing of control, and the intensity of
operator monitoring. In some PDOs/PGIs, the batch cannot be marketed as PDO/PGI and,
if possible, must be corrected for re-examination. In others, it may still be marketed, but
the producer must present corrective measures for future production and control.

In Portugal, all PDO wine certifying bodies verify 100% of wine batches, and this
verification must be positive before market placement; otherwise, the operator must correct
the batch (if possible) using authorized oenological practices or market it as non-PDO wine.
In short, the control exercised by an accredited wine certification body over its PDO/PGI
products consists of verifying the suitability of wine batches for both chemical and sen-
sory quality, i.e., their compliance with the requirements set out in the corresponding
PDO/PGI specifications.

Current practice reveals substantial heterogeneity in sensory control methods and
panel management across PDOs, reflecting differences in institutional traditions, technical
capacity, and regulatory interpretation. These variations affect how sensory attributes are
selected, assessed, and translated into conformity decisions, raising questions about the
comparability and robustness of outcomes across certification bodies. At this stage, the
issue is therefore less about defining a single sensory identity than about understanding
how methodological choices condition the consistency, defensibility, and comparability of
sensory control outcomes across PDO systems.

This context highlights a recurrent tension: while harmonization efforts aim to reduce
variability and improve comparability, certification bodies must still accommodate regional
typicity and the practical constraints of routine control. Portugal, therefore, exemplifies the
broader EU challenge of aligning accreditation-driven repeatability with typicity-driven
expert judgment.

This makes Portugal a particularly relevant case for understanding the practical limits
of harmonization under real certification conditions.

4. Sensory Certification of Wines in Other Countries
The sensory certification of wines under PDO is a vital process that ensures quality,

authenticity, and compliance with specific regional standards. While the underlying goal
across countries remains the same (preserving traditional wine qualities and guaranteeing
consumers access to authentic wines), the approaches to sensory evaluation vary widely.
These differences reflect each country’s legal frameworks, cultural traditions, and regional
priorities, highlighting both shared practices and divergent strategies in wine certification.

4.1. Comparative Dimensions: What Varies Across Countries

Although all systems aim to prevent the fraudulent use of geographical indications (GI)
and exclude wines that do not comply with specifications, national approaches diverge in
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several practical respects. These include: (i) the primary function of sensory control (defect
barrier versus typicity/quality governance); (ii) decision scales and thresholds (binary
conformity, short ordinal scales, or point systems); (iii) panel structure and training logic;
(iv) documentation and traceability requirements; and (v) the extent to which re-testing
and appeal procedures are formalized [6,18,19].

From an accreditation perspective, these differences matter because they influence
the type of evidence produced. Systems oriented toward laboratory-style testing tend to
generate structured, attribute-based datasets compatible with ISO/IEC 17025 logic, while
systems rooted in expert judgment generate holistic decisions, in which the core issue is
how to document competence and consistency without undermining typicity [5,13].

Romania was included in the comparative review because a formal PDO/PGI wine
certification system incorporating sensory evaluation was identified. However, the level of
publicly available methodological documentation was substantially lower than in Spain,
Italy, Croatia, or Portugal, limiting the depth of comparative analysis.

Table 4 reveals that all reviewed countries require sensory evaluation as part of
PDO/PGI certification, but substantial differences remain regarding panel composition,
decision scales, documentation requirements, appeal mechanisms, and accreditation prac-
tices. Spain, Italy, and Portugal exhibit the highest degree of procedural formalization,
whereas Croatia and Germany place greater emphasis on structured assessor training and
performance control. Romania illustrates a different model in which sensory evaluation is
strongly integrated with certification and traceability systems, although comparatively little
methodological information is publicly available. Collectively, these differences suggest
that harmonization challenges arise less from the legal requirement to perform sensory
evaluation than from the diverse ways in which conformity decisions are operationalized
and documented across certification systems.

4.2. Croatia

Legal basis: In Croatia, sensory certification of PDO wines is governed by national
legislation that requires organoleptic evaluation as part of conformity assessment and the
protection of geographical indications.

Panel composition: Sensory evaluation is conducted by panels composed of seven
assessors, including at least five qualified experts. Panel composition is designed to ensure
adequate expertise while accounting for physiological variability among assessors.

Decision methodology: PDO wines are evaluated using a 100-point scoring system
covering visual, olfactory, and gustatory attributes. Ten sensory parameters are assessed
using predefined quality descriptors ranging from “excellent” to “inadequate”. Final
certification decisions are based on the overall score obtained. For non-PDO wines, a
simplified conformity-oriented approach based on binary judgments is also used.

Accreditation and quality assurance: Panel operations follows ISO 8589 principles and
incorporates regular training, proficiency testing, and performance monitoring. Special-
ized software is used to support data collection and analysis, contributing to consistency
and traceability.

Strengths and limitations: The Croatian system benefits from a structured scoring
methodology, formal panel training, and regular quality control procedures. However, its
methodological framework remains primarily national in scope, with limited evidence of
integration into broader European harmonization initiatives [18,90].
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Table 4. Comparative Characteristics of PDO/PGI Wine Sensory Certification Systems.

Country Legal Basis Panel Composition Decision Scale Accreditation/
Quality Assurance

Appeal/
Retest Main Strengths Main Limitations

Croatia National PDO
legislation

7 assessors
(minimum 5 experts)

100-point scale; binary
system for non-PDO

wines

ISO 8589-based
operation; training and

proficiency testing

Limited public
information

Structured scoring
methodology;
regular panel
monitoring

Limited evidence of
broader European

harmonization

France AOC system Expert tasting panels
Mainly

conformity/defect
detection

National AOC control
framework

Limited public
information

Efficient exclusion of
defective wines

Less emphasis on
formal quality

differentiation and
typicity scoring

Germany German Wine Law Trained expert
assessors 5-point scale Continuous training and

proficiency testing
Limited public

information

Strong emphasis on
assessor competence

and consistency

High dependence on
expert judgment

Greece
ELGO–DIMITRA

and regional
authorities

Trained professional
assessors

Conformity-oriented
assessment of sensory

attributes

Continuous assessor
monitoring

Limited public
information

Strong focus on
preserving regional

typicity

Limited
methodological
documentation

available

Italy

Ministerial Decree
(2019) +

DOC/DOCG
framework

Official tasting
commissions

Conforming/Reviewable/
Non-conforming

Formalized
documentation and

traceability procedures

National Appeal
Commission

Highly codified
procedures; strong

traceability and
appeal mechanisms

Some structures
remain rooted in

historical practices

Portugal

National PDO
legislation +

Regulation (EU) No
1308/2013

Internal, external, or
mixed expert panels

(CVRs/IPs)

Variable; usually quality
scores with minimum

thresholds

ISO/IEC 17065
certification bodies;

ISO/IEC ISO/IEC 17025
sensory laboratories

Varies among PDOs

100% batch control
before market release;
strong accreditation

framework

Significant
methodological

heterogeneity among
certification bodies

Romania
ONVPV national

certification
framework

Limited publicly
available information

Historical 7-point system;
currently OIV-based
100-point scorecards

Integrated certification
and digital traceability

system

Not clearly
documented

Strong integration of
sensory evaluation,

certification, and
traceability

Limited published
information on panel

management,
proficiency testing,
and accreditation
implementation

Spain
Regional PDO

frameworks and
Regulatory Councils

Regional expert
panels

Variable; 5–7-point scales
and profile-based

approaches

Increasing alignment
with ISO/IEC 17065;

harmonization projects
(e.g., Galicia)

Present in some PDO
systems

Most advanced
harmonization

initiatives currently
reported

Significant regional
variability
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4.3. France

Legal basis: Sensory certification in France is conducted within the Appellation
d’Origine Contrôlée (AOC) system.

Panel composition: Evaluations are conducted by expert tasting panels that verify
compliance with AOC requirements.

Decision methodology: The French approach focuses primarily on identifying defec-
tive or clearly non-conforming wines rather than performing detailed quality ranking or
quantitative sensory characterization. Sensory evaluations are not conducted annually for
all wines and are primarily intended to exclude faulty products.

Accreditation and quality assurance: Sensory evaluation forms part of the broader
quality control framework supporting AOC certification, although published information
regarding panel monitoring procedures is relatively limited.

Strengths and limitations: The French system provides an effective barrier to defective
wines. However, its emphasis on exclusion rather than on detailed sensory characterization
provides less information for quality differentiation and typicity assessment [19,91].

4.4. Germany

Legal basis: Germany operates a legally established wine certification system dating
back to the Wine Law reforms of 1971. Sensory assessment forms an integral component of
PDO certification for Qualitätswein and Prädikatswein categories.

Panel composition: Evaluation is performed by trained expert assessors with demon-
strated competence in wine sensory analysis. Continuous training and monitoring are
considered essential components of the system.

Decision methodology: Wines are assessed using a five-point scale that considers
defects, varietal typicality, sensory quality, and compliance with category expectations.
Emphasis is placed on the relationship between sensory quality and grape maturity.

Accreditation and quality assurance: The system relies on assessor training, profi-
ciency testing, and performance monitoring to improve consistency and reproducibility.
Nevertheless, final decisions continue to depend substantially on expert judgment.

Strengths and limitations: The German model combines a long-established legal
framework with a strong emphasis on assessor competence. However, despite extensive
quality assurance measures, sensory evaluation remains highly dependent on individual
expertise and therefore retains an unavoidable subjective component [19].

4.5. Greece

Legal basis: In Greece, sensory certification of PDO and PGI wines is coordinated by
ELGO–DIMITRA in collaboration with regional authorities responsible for geographical
indication control.

Panel composition: Assessments are performed by trained professional assessors with
expertise in Greek wine styles and regional sensory characteristics.

Decision methodology: Evaluation focuses on the principal organoleptic attributes of
clarity, aroma, taste, and overall quality. Certification decisions are based on conformity
with the sensory expectations associated with each designation.

Accreditation and quality assurance: The Greek system places considerable emphasis
on continuous monitoring of assessor performance to maintain panel consistency and
reliability over time.

Strengths and limitations: A notable strength of the Greek framework is its focus on
maintaining assessor competence through ongoing monitoring. However, relatively limited
published methodological documentation makes detailed comparison with other European
systems more difficult [92].
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4.6. Italy

Legal basis: Italy applies sensory certification through the DOC and DOCG systems,
supported by the Ministerial Decree of 12 March 2019, which defines official procedures for
organoleptic evaluation of DOP and IGP wines.

Panel composition: Assessments are conducted by official tasting commissions associ-
ated with local chambers of commerce and certification authorities.

Decision methodology: Wine samples are evaluated using standardized sensory
forms covering visual, olfactory, and gustatory attributes. Outcomes are classified as
“conforming”, “reviewable”, or “non-conforming”.

Accreditation and quality assurance: The Italian framework provides structured
documentation procedures, standardized forms, traceability requirements, and formal
appeal mechanisms through the National Appeal Commission.

Strengths and limitations: Italy offers one of the most codified and traceable sensory
certification systems in Europe, particularly in terms of documentation and appeals. How-
ever, parts of the framework retain historical structures that are not fully aligned with
modern accreditation-oriented approaches [6,93].

4.7. Romania

Legal basis: Romania operates a national system for the protection and certification
of wines with Protected Designation of Origin (PDO) and Protected Geographical Indica-
tion (PGI), coordinated by the National Office of Vine and Wine Products (ONVPV), the
body responsible for certification and traceability of geographical indications in the wine
sector [94].

Panel composition: Publicly available information on panel composition is limited.
However, sensory evaluation is an integral component of the certification process and is
carried out in accordance with ONVPV procedures and national wine legislation [94].

Decision methodology: Since the certification system’s establishment, several sensory
evaluation approaches have been used. Historical evidence indicates the use of a 7-point
evaluation sheet, followed by the adoption of OIV-based scorecards using a 100-point scale
for still and sparkling wines. Sensory evaluation is performed as part of the certification
procedure required to authorize the commercial use of PDO and PGI designations [94].

Accreditation and quality assurance: The Romanian system places strong emphasis
on traceability, integrating certification procedures with vineyard registers, winery autho-
rization systems, digital databases, and certification records. Recent developments have
focused on the digitalization of certification workflows and strengthening links between
sensory evaluation and authenticity verification [94].

Strengths and limitations: A notable strength of the Romanian system is the integration
of sensory evaluation within a broader certification and traceability framework. However,
compared with countries such as Spain, Italy, or Croatia, relatively limited scientific litera-
ture is available describing panel management procedures, assessor qualification protocols,
performance monitoring, or accreditation-related implementation details. Consequently,
direct comparison with other European systems remains challenging [94].

4.8. Spain

Legal basis: PDO wine certification in Spain is implemented through regional regula-
tory frameworks administered by Regulatory Councils and competent authorities.

Panel composition: Panel composition varies among regions, although evaluations
are generally conducted by trained expert assessors with specific knowledge of regional
wine styles.

https://doi.org/10.3390/beverages12070077

https://doi.org/10.3390/beverages12070077


Beverages 2026, 12, 77 17 of 26

Decision methodology: Methodologies differ among PDOs. Some systems use struc-
tured scoring scales, whereas others emphasize comparison against predefined sensory
profiles. In the Basque Country, for example, the sensory control methodology for Txakoli
de Bizkaia is tailored to the specific attributes of this wine and uses decision trees to sup-
port evaluations. In Castilla–La Mancha, wines are evaluated using a seven-point scale for
visual, olfactory, and gustatory attributes.

Accreditation and quality assurance: Spain has developed some of the most advanced
harmonization initiatives currently reported in the literature. Projects in Galicia seek to stan-
dardize assessor qualification, panel composition, sensory procedures, and documentation
practices in alignment with the requirements of ISO/IEC 17065.

Strengths and limitations: The Spanish system is characterized by strong methodologi-
cal innovation and active harmonization efforts. However, substantial regional variability
remains, limiting full comparability among PDO certification schemes [4,5,8,88,95].

5. Comparative Synthesis and Accreditation Convergence
The comparative analysis presented in this review supports several observations

regarding the future harmonization of sensory certification for PDO/PGI wines. The
following recommendations represent the authors’ interpretation of the reviewed evidence.

Across the reviewed countries, sensory certification systems share the common objec-
tive of safeguarding the authenticity and quality of PDO wines, yet diverge markedly in
how sensory outcomes are produced, justified, and legitimized. While some systems rely on
relatively structured and standardized sensory procedures, others reflect hybrid approaches
in which strong local traditions coexist with increasing pressures for harmonization. These
differences highlight the persistent challenge of reconciling methodological objectivity with
the inherently subjective nature of sensory perception and suggest that system credibility
depends less on the choice of sensory scale than on how panel competence, method control,
traceability, and decision rules are evidenced [11,13].

Because typicity is inherently linked to differentiation and territorial specificity, it is not
amenable to full harmonization. However, convergence in accreditation and competence
requirements appears both realistic and necessary to support the mutual recognition
of GI conformity decisions. EA guidance documents already provide an operational
framework for such alignment through shared expectations regarding panel selection and
training, performance monitoring, documentation standards, and transparency of sensory
decision-making, while allowing national adaptations that preserve territorial identity. This
challenge is particularly relevant for wine, where typicity operates simultaneously as a
sensory construct, a market signal, and a cultural asset [20,27].

The comparative dimensions discussed above, including decision models, panel
structure, and sensory control objectives, are summarized in Table 5. Collectively, these
findings suggest that future harmonization efforts should focus less on standardizing
sensory outcomes and more on ensuring that conformity decisions are generated through
transparent, competent, and demonstrably reliable sensory assessment systems.
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Table 5. Cross-country comparison of sensory certification approaches for PDO/PGI wines.

Country Primary Sensory Goal Decision Model Panel Emphasis Notable Feature

Croatia Quality assessment and
specification compliance

100-point system; additional
“Yes/No” decision for non-PDO

wines

Training, proficiency testing, and
software-assisted monitoring

Highly structured system with strong
emphasis on repeatability and assessor

performance control [18].

France Verification of conformity and fault
detection

Periodic/non-systematic sensory
controls

Expert judgment and conformity
verification

Focus on conformity verification rather
than routine scoring; methodological

details vary among sectors [19,91].

Germany
Defect detection, typicity

assessment, and overall quality
evaluation

5-point scoring scale Intensive assessor training and
performance monitoring

Strong reliance on assessor expertise
combined with measures to reduce

subjectivity [19].

Greece Compliance with PDO/PGI
requirements Category-based evaluation system Continuous assessor monitoring

Institutional framework places particular
emphasis on assessor consistency and

ongoing performance control [92]

Italy Conformity assessment using
codified sensory procedures

Conforming/reviewable/non-
conforming classification Official tasting commissions

Standardized assessment forms, formal
appeal procedures, and regulatory

integration [6,93,96,97].

Portugal Batch-level conformity assessment
and typicity verification

Positive pre-market approval based
on minimum score criteria (mean or

median)

Expert panels with recognized
sector experience

All PDO batches require positive sensory
approval before market placement under

accredited certification bodies [9,87].

Romania
Compliance with PDO/PGI
specifications and typicity

verification

Expert panel evaluation linked to GI
product specifications

Regulatory conformity assessment
by authorized expert panels

Formal PDO/PGI certification framework
with mandatory sensory assessment,

although publicly available methodological
documentation remains comparatively

limited [94].

Spain Variable according to PDO and
regional certification system

Approaches ranging from decision
trees to structured scoring scales

Regional calibration and
harmonization initiatives

Coexistence of highly tailored regional
methods and ongoing harmonization

projects [4,5,8,88,95]
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6. Toward a Unified Methodology: Governance, Evidence, and Limits
Taken together, the diversity of sensory control methods and panel management

practices across PDOs highlights the need for greater alignment of criteria and techni-
cal references at both national (Portugal) and European levels. Substantial differences
in organoleptic control requirements risk undermining comparability across conformity
decisions and may lead to unequal competitive conditions among PDOs operating in the
same market.

In this context, harmonization should not be understood as the imposition of a uniform
sensory identity. Instead, it should be framed as the definition of shared evidential condi-
tions for sensory conformity. From a governance and accreditation perspective, harmonized
sensory protocols offer clear advantages: they enhance consistency and reproducibility by
reducing subjective variability, support regulatory compliance through validated methods
and documented procedures compatible with ISO/IEC 17025 and ISO/IEC 17065, and
improve data comparability and transparency across products, regions, and vintages [1,98].

Equally important, harmonization strengthens the protection of typicity and authen-
ticity by ensuring that trained panels operate with shared descriptor lexicons, reference
standards (including defects), and transparent decision rules. In this sense, panels function
not as arbiters of taste but as calibrated instruments of conformity assessment. Experiences
such as the ITACyL initiative in Spanish PDO wine committees demonstrate that structured
standardization is both feasible and effective when grounded in scientific methodology
and institutional coordination [99].

Without such alignment, PDO/PGI products risk losing sensory distinctiveness and
becoming increasingly difficult to differentiate from generic alternatives, thereby weakening
the credibility of the GI system and eroding consumer trust [48].

A realistic European pathway is therefore to harmonize the evidence conditions of
sensory conformity (training, monitoring, traceability, and decision criteria) rather than
attempting to impose a single sensory identity on all PDO wines [6,27].

The analysis supports a key policy inference: the EU can strengthen GI credibility by
harmonizing not the typicity itself but the governance conditions under which typicity-
related conformity decisions are made (competence, monitoring, documentation, and
traceability). This approach preserves territorial specificity while improving transparency,
reproducibility, and mutual recognition across Member States.

7. Proposed Framework for Harmonized Sensory Certification
Figure 1 summarizes the proposed pathway and illustrates how sensory evidence can

be progressively transformed into a defensible certification decision.

Figure 1. Conceptual pathway for harmonized PDO/PGI wine sensory certification. The framework
emphasizes harmonization of evidential conditions rather than harmonization of sensory identities.

The comparative analysis presented in this review suggests that harmonization should
not seek to impose uniform sensory identities across PDO/PGI wines. Such an objective
would conflict with the fundamental rationale of geographical indications, which is to
preserve regional diversity and product distinctiveness. Rather, harmonization should
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focus on ensuring that sensory conformity decisions are generated through transparent,
competent, and demonstrably reliable assessment systems.

Instead, harmonization should focus on the conditions under which sensory evidence
is generated, interpreted, and translated into conformity decisions. The proposed pathway
can be organized around five complementary pillars, as illustrated in Figure 1.

First, descriptor harmonization should be promoted through standardized sensory
lexicons directly linked to product specifications. Second, reference wines and sensory stan-
dards should be developed to support calibration, training, and inter-panel comparability.
Third, assessor qualification, monitoring, and periodic requalification procedures should
be harmonized in accordance with the ISO/IEC 17025 competence principles, the ISO/IEC
17065 requirements, and the EA guidance documents. Fourth, transparent decision rules
should be established, including conformity thresholds, treatment of uncertainty, re-testing
procedures, and appeal mechanisms. Finally, regular inter-laboratory proficiency testing
and cross-border calibration exercises should be implemented among certification bodies.

Practical recommendations for certification bodies include descriptor standardization,
the use of sensory reference materials, regular assessor monitoring, documented appeal
procedures, systematic archiving of sensory decisions, and participation in inter-laboratory
harmonization activities.

Under this framework, harmonization would occur at the level of evidence generation
and decision-making processes rather than at the level of sensory identity itself. Such an
approach preserves regional distinctiveness while improving transparency, traceability,
consistency, and confidence in certification outcomes across European PDO/PGI systems.

8. Limitations
Several limitations should be considered when interpreting the findings of this review.
First, this study was conducted as a structured narrative review rather than as a

systematic review or meta-analysis. Although efforts were made to identify relevant
scientific, regulatory, and accreditation sources, some publications or national documents
may not have been captured.

Second, the availability and level of detail of documentation varied considerably
among countries. While relatively extensive information was available for countries such
as Portugal, Spain, Italy, and Croatia, publicly accessible methodological information was
more limited for other jurisdictions, restricting the depth of comparison.

Third, the review relied primarily on published literature, regulatory texts, accredita-
tion guidance documents, and official reports. Direct interviews with certification bodies,
accreditation authorities, panel leaders, or regulatory agencies were not conducted.

Fourth, linguistic and institutional differences among countries may have affected
access to national documentation and interpretation of certification practices.

Fifth, the countries included in the comparative analysis were selected using purposive
criteria and were not intended to represent all European PDO/PGI wine certification
systems. Consequently, the findings should be interpreted as illustrative of a range of
regulatory, methodological, and accreditation approaches rather than as a comprehensive
assessment of all European jurisdictions.

Finally, the study focuses on regulatory frameworks, methodological approaches, and
accreditation requirements rather than on empirical comparisons of panel performance.
Consequently, the review does not allow direct conclusions regarding the relative effective-
ness or accuracy of individual national certification systems. Future research incorporating
empirical performance data, inter-laboratory studies, and stakeholder interviews would
help complement the regulatory and methodological perspective presented here.
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9. Conclusions
Sensory evaluation remains a fundamental component of PDO/PGI wine certification

in Europe, providing a mechanism to verify conformity with product specifications and
to support the credibility of geographical indications. However, the comparative analysis
presented in this review demonstrates that substantial differences persist among national
certification systems regarding panel composition, assessment methodologies, decision
rules, accreditation practices, and traceability requirements.

These differences do not arise from the absence of regulatory obligations, since all
reviewed systems incorporate sensory evaluation in some form, but rather from differences
in how conformity decisions are operationalized, documented, and supported by evidence.
The findings indicate that complete harmonization of sensory identities is neither feasible
nor desirable, given the intrinsic diversity of regional wine traditions and expressions
of typicity.

Instead, harmonization efforts should focus on the conditions under which sensory
evidence is generated and interpreted. The framework proposed in this review emphasizes
descriptor standardization, reference materials, assessor qualification and monitoring, trans-
parent decision rules, decision traceability, and inter-laboratory harmonization as key elements
for improving the consistency and defensibility of certification outcomes [11,13,47].

From a practical perspective, certification bodies may benefit from greater use of
sensory reference standards, routine performance monitoring, documented appeal pro-
cedures, and systematic archiving of sensory decisions. Such measures could strengthen
transparency, comparability, and stakeholder confidence while preserving the regional
distinctiveness that geographical indications are intended to protect.

Future research should focus on cross-border calibration exercises, digital tools for sensory
traceability, and the validation of typicity-related sensory markers to support accreditation-
oriented conformity assessment [6,7]. Such efforts could contribute to a more transparent,
comparable, and accreditation-oriented approach to PDO/PGI sensory certification while
preserving the diversity that geographical indications are intended to protect.
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DOCG Denominazione di Origine Controllata e Garantita
DOP Denominazione di Origine Protetta
EA European co-operation for Accreditation
ELGO–DIMITRA Hellenic Agricultural Organization “DIMITRA”
ENAC Entidad Nacional de Acreditación
EU European Union
GI Geographical Indication
HACCP Hazard Analysis and Critical Control Points
IGP Indicazione Geografica Protetta
IOC International Olive Council
IP Instituto Público
IPAC Instituto Português de Acreditação
IPRA Instituto da Vinha e do Vinho dos Açores
ISO International Organization for Standardization
IEC International Electrotechnical Commission
ITACyL Instituto Tecnológico Agrario de Castilla y León
IVV Instituto da Vinha e do Vinho
OIV International Organisation of Vine and Wine
ONVPV Oficiul National al Viei si Produselor Vitivinicole
PDO Protected Designation of Origin
PGI Protected Geographical Indication
QbA Qualitätswein bestimmter Anbaugebiete
RC Regulatory Council
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